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1.
Introduction

In previous RAN4, the spatial domain impact on the receiver was discussed [2]. This paper initiate the discussion on the transmitter aspects where the emissions for various antenna configurations consisting of various number of array elements/sub-arrays is further investigated.
2.
Discussion
In this paper, similar to previous papers on the receiver side, we initiate the discussion on the transmitter aspects where unwanted emission for various antennas consisting of different number of array elements is further investigated.
Several antenna configurations consisting of 8 antenna elements but equipped with 1, 2, 4 and 8 PAs (number of antenna elements per PA would be 8, 4, 2 and 1 respectively) were studied. Each PA was assumed to be linearized to an unwanted emissions level of 60 dBc. Based upon the assumptions above, simulations were performed to obtain the spatial distribution of the emissions. The total output power was kept the same for all antenna configurations and thus the output power per PA was downscaled with actual number of PAs. Regardless of the PA output power, the unwanted emission was also kept to 60 dBc. 
The spatial distribution of the signal as well as the emissions assuming uncorrelated emission from PAs is given in figure 1.
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Figure 1
Spatial power/emission distribution. The legend represents the number of PAs.
Considering the fact that there might be some correlation between the unwanted emissions from various PAs, the spatial distribution of unwanted emissions with varying correlation of the unwanted emissions (ranging from 0 to 1 in steps of 0.2) was simulated and the results are presented in figure 2. This figure shows only the case with 8 PAs and one element per PA. 
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Figure 2
Spatial distribution of unwanted emission for varying distortion correlation between PAs.

Both figure 1 and 2 show that the unwanted emissions have quite a different distribution over the spatial domain as well as depending on the level of correlation would also highly influence the spatial distribution of the unwanted emission and its level.
Given the earlier discussion [1, 2] and the results presented in this paper, it becomes apparent that the spatial domain properties would highly affect the requirements that need to be addressed for AAS. This indicate the need of sparse usage of OTA testing of some fundamental transmitter requirements e.g. UEM to capture the spatial aspects and ensure that the performance and integrity of AAS BS is maintained.

It should also be noted that (although not modeled in this simulation) when there is a significant separation between the carrier frequency and the frequency range in which emissions are measured, the channel and antenna characteristics would differ between the wanted and the uncorrelated parts of the unwanted signal, meaning that the unwanted part would also be beam-formed, where the beam could be divergent from that of the wanted signal.
Considering independent tilt control which is one the main benefits for AAS BS system, we would expect additional variation in spatial distribution of the emission. This will be further studied for coming meetings.
3.
Summary
In this paper, the spatial distribution of unwanted emission was investigated. Simulation results for various antenna configurations were presented indicating that there is a large difference on spatial distribution of unwanted emission as well as high dependency considering the correlation level for the distortion.

The results presented here together in conjunction with previous discussion indicate the need to capture the spatial domain for AAS BS.
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